Recent reports have emphasized the need to reduce the amount of unsupervised surgery performed at night by junior doctors. However there is little guidance about when an operation must be performed urgently and when it can be postponed safely. This study describes the existing pattern of out-of-hours trauma and orthopaedic surgery in four hospitals and reports the views of a panel of surgeons and anaesthetists on the extent to which operating could be postponed until the following day
INTRODUCTION
92 M. McKee et al. these) conditions are better treated during the course of a normal operating list'. Despite its importance, the CEPOD classification (emergency, urgent, scheduled and elective) is not exhaustive (Associations of Anaesthetists and Surgeons, 1989) and there is a lack of detailed guidance about which procedures can be safely postponed.
This study attempts to clarify the issue, firstly by identifying which orthopaedic and trauma operations are undertaken at night and by whom, and secondly by considering the appropriateness of such procedures being performed out-of-hours, using a consensus development method. Such methods are a way of tackling an issue where a variety of opinions exist and where published evidence is either conflicting or absent.
METHODS
Hospitals in four National Health Service districts were studied -one teaching hospital and three district general hospitals, one in inner London, one in outer London, and one approximately 50 miles from London.
Data on all operations commencing between 5 p.m. and 9 a.m. were extracted from the theatre registers or emergency theatre lists for 4 separate months during the course of 1988/89. Operations which were obviously part of a routine list commencing before 9 a.m. or continuing after 5 p.m. were excluded. These quantitative data along with qualitative data obtained from interviews with junior medical staff plus a review of the literature on urgency of operating were combined in a report.
A panel was selected consisting of five consultant orthopaedic surgeons, two consultant anaesthetists and two orthopaedic registrars. A nominal group technique was used to explore the extent to which a consensus view existed regarding the appropriateness of out-of-hours surgery (Glaser, 1980) . Approximately 6 weeks prior to the date of the panel meeting each participant was sent: (1) the report which had been produced in the first phase of the study; (2) a review of current concerns about the work of junior doctors including arguments for and against the exsiting system; and (3) a first round questionnaire which sought panellists' views on the safety of postponing operations in particular clinical circumstances. Only fractures requiring a general anaesthetic or regional block were considered and, to avoid misunderstandings, the terms 'complicated' (having one or more of the following features: moderate or severe displacement; neurovascular involvement; are compound; or where the skin is at risk) and 'uncomplicated' were used. The terms 'technically demanding' and 'technically undemanding' were also used in some cases, although these terms were not defined explicitly. Although the panel had been asked to consider operations performed before and after midnight, some argued that 9 p.m. Out-of-hours operating in orthopaedics 93 3 hours. After an introductory explanation, the panel discussed the items on the questionnaire. At the end of the discussion on each item, participants were asked to rate the appropriateness of postponing surgery, using a nine point scale in which 1 indicated that surgery should never be postponed and 9 indicated that it can always be postponed. There was no pressure on participants to reach consensus.
Panellists were asked to base their responses on the existing situation where most operations at night are performed by registrars, but to bear in mind the recommendations of the CEPOD report. They were also asked to disregard existing resource constraints such as non-availability of theatres the following day and to base their replies on what they believed to be good clinical practice. A record of the discussion was made.
The responses were analysed both for agreement and the appropriateness of out-of-hours surgery. Agreement was deemed to be present when after discarding the single highest and lowest scores, the remaining scores all lay within a three point range. Disagreement occurred when, after discarding the single highest and lowest scores, at least one of the remaining seven scores was 1-3 and at least one was 7-9. All other results were designated as partial agreement. The rationale for this scoring system has been described elsewhere (Scott & Black, 1991) . Table 1 shows the amount of out-of-hours operating in the four hospitals. The mean number of operations per night varied by more than two-fold from 0.38 in Hospital C to 0.86 in Hospital A.
RESULTS
The frequency of night time operations also varies. In Hospital A procedures were undertaken on 52% of nights whereas in Hospital C they took place on only 27% of nights. For Hospitals A, B and C, the frequency of night-time operations was related to the total volume of work undertaken by the hospital, with four to five night-time operations per hundred deaths and discharges. However in Hospital D only 2.4 procedures per hundred deaths and discharges occurred.
The principal operations carried out at night are shown in Table 2 . Treatment of fractures accounted for 72% of procedures. The most common single procedure 9 (9) 12 (12) 7 (7) 2 (2) 43 (43) 2 (3) 8 (11) 1 (1) 3 (6) 6 (8) 3 (4) 1 (1) 24 (33) 3 (4) 28 (27) 16 (22) 9 (12) 28 (38) 4 (4) 1 (1) 33 (32) 3 (3) 3 (3)
6 (6) 5 (7) 8 (8) 6 (8) 5 (7) 14 (14) 16 (22) 1 (1) 1 (1) 3 (4) 2 (2) 3 (4) 103 (100) 73 (100) 2 (4) 5 (11) 1 (2) 3 (7) 2 (4) 1 (2) 14 (31) 10 (22) 1 (2) 1 (2) 6 (10) 2 (3) 5 (9) 5 (9) 2 (3) 20 (34) 1 (2) 17 (29) 3 (5) 2 (3) 12 (27) 23 (40) 1 (2) 1 (2) 1 (2) 7 (15) 5 (11) 1 (1) 1 (1) 4 (7) 2 (3) 13 (29) 6 (10) 3 (5) 1 (2) 5 (11) 1 (2) 1 (2) 2 (3) 5 (11) 8 (12) 45 (100) 58 (100) Notes: ICP -Intra-cranial pressure Source: Theatre registers and SH3 statistics is manipulation of Colles fracture, representing 25% of all out-of-hours procedures. This is followed by operations for fractured neck of femur (including total hip replacement) and internal fixation of fractured ankles. (36) 5 (2) 71 (25) 1 (1) 17 (6) 1 (1) 94 (34) 1 (1) 4 (1) 5 (2) 8 (3) 2 (1) 10 (4) 16 (6) 23 (8) 10 (4) 49 (18) 3 (1) 1 (1) 1 (1) 7 (3) 1 (1) 5 (2) 18 (7) 279 (100) Out-of-hours operating in orthopaedics 95 of the total in Hospital A than elsewhere, and patients appear more likely to undergo total hip replacement rather than pinning in Hospital C compared with the other hospitals. Treatment of soft tissue injuries represent a greater proportion of out-of-hours operations at Hospital C than in the other hospitals.
Orthopaedic procedures rarely begin after midnight (Fig. 1) . Of those that did, the most common were reduction of Colles fractures (nine), internal fixation of ankle fractures (four), and repair of tendons (three).
The conclusions of the panel about postponing surgery are summarised in Tables 3-5. The main reasons for these views became clear during the panel discussion. The key points regarding the commonest injuries were as follows:
(1) the panel disagreed about reducing Colles fractures after midnight. Although most would reduce all such cases as soon as possible, one panellist would postpone treatment. Delays due to the lack of availability of an anaesthetist can be avoided by using a regional anaesthetic block; (2) most fractures of the elbow should be operated on without delay, although cases seen after midnight which are technically demanding but otherwise uncomplicated should often be postponed for a consultant opinion the following day. Disagreement about postponing some cases seen after midnight reflected some views that surgery could be postponed for perhaps four hours but not eight. Discussion was complicated by the wide variation in complexity of fractures, rapging from a fractured olecranon process to a supra-condylar fracture with imiultiple fragments; (3) surgery for sup\ra-condylar fractures in children should not be postponed, although one panellist suggested treating them with traction for several days rather than performing early surgery. (4) fractures of the malleoli with complications or severe displacement should receive initial treatment at night. In particular, a case of severe displacement could often be reduced considerably pending subsequent definitive treatment. During the discussion the panel also considered which procedures should be undertaken by a registrar. This was complicated by the varied experience of registrars and the difficulty in generalising about injuries. Consultant involvement was thought to be required in cases of major trauma and when the decision is made to amputate a limb or perform a total hip replacement. A registrar should rarely apply skull traction without supervision. Thus most procedures currently undertaken are thought to be within the competence of a typical registrar.
DISCUSSION
This study represents a first step towards clarifying the issue of which operations may be postponed safely, and thus helps to explore ways in which out-of-hours orthopaedic workload might be altered when the number of junior doctors is reduced as a result of Achieving a Balance (DHSS, 1986) . Factors influencing the level of out-of-hours operating include the availability of surgeons, anaethetists and theatres, and clinical judgement. The relatively low proportion of cases undergoing night time surgery in Hospital D may be due to the lack of availability of a surgeon, as registrars covering this hospital also cover hospitals in two other districts when on call. Thus on two nights out of three the duty registrar may have to travel a considerable distance to the hospital. The influence of clinical judgement is evidenced by the differing proportion of patients with fractured neck of femur who undergo a total hip replacement at night.
The reasons for night-time operating are complex, but two factors contribute: (1) night-time surgery is often undertaken to relieve pain rather than to prevent further deterioration and (2) because of non-availability of staff or theatres during the day. However, these factors do not explain all the variation in operating between our study hospitals. As the panellists' opinions demonstrated there are genuine differences of opinion as to the appropriateness of night-time surgery. This is supported by views expressed in interviews and in the published literature. There is little to guide decision making about postponement of surgery, despite the view expressed in CEPOD that some operations may be performed more safely on a routine list. Even when studies have been performed, the results are often inconclusive. For example, two recent studies of the effect of timing of surgery on outcome of fractured neck of femur have produced conflicting results (Davis et al., 1988; Villar et al., 1986) .
The conclusions of the panel can only be regarded as guidelines, and not rigid protocols. In each case the needs of the individual patient must be taken into account, including not only the patient's clinical condition, but also the expertise and the alertness of the surgeon performing the operation.
